An acute confusional state was observed to follow heavy exposure to polyurethane gloss paint fumes in a previously healthy 60 year old man. This state remitted over a 3-day period, but was followed by transient bone marrow suppression and evidence of liver cell damage. The corroborated absence ofother toxins and the temporal assocation ofexposure to paint fumes suggest that a volatile paint component was responsible. White spirit is the major volatile solvent in polyurethane gloss paint. Ingestion of related aliphatic hydrocarbons has been reported to cause nausea, drowsiness and hepatotoxicity, but these symptoms have not previously been documented folowing excessive inadvertent inhalation of paint fumes.
Introduction
It is common knowledge that prolonged exposure to gloss paint fumes may induce transient nausea. There are however no well-documented cases of serious illness resulting from such exposure. We report a case of hepatotoxicity, bone marrow suppression and encephalopathy following painting in a small, nonventilated room.
Case report A 60 year old man was admitted to hospital confused and pyrexial. He had been perfectly well up Histological examination of a percutaneous needle biopsy of the liver showed changes of mitotic activity and thickening of liver cell plates. Necrosis and steatosis were not observed. There was no evidence of any chronic liver disease. The appearances were consistent with the sequelae of exposure to a toxic organic solvent. ' On discharge 5 days after admission the patient was well, his liver remained palpable and spleen impalpable. At follow up one month later he was fit and well, with normal liver function tests, biochemical profile and haematological indices.
Discussion
This man had an acute illness with reversible encephalopathy, bone marrow suppression and biochemical and histological evidence of a hepatocellular insult. The temporal association of heavy exposure to paint fumes and the lack of other toxins raises the possibility that some component of the paint was responsible. The patient and his wife consistently and separately denied recent alcohol or drug consumption and both appeared to be reliable witnesses. Although the fall may have contributed to his lack of short term memory on admission, it should be noted that symptoms preceeded the fall by 24 hours. The normal solvent composition of the paint is white spirit 35%, xylene 0.9%, and butyl alcohol 0.1%. The benzene content of the white spirit is below 0. I%. From this solvent composition, it may be assumed that the solvent exposure was essentially to white spirit. The occupational exposure limit for white spirit is 100 ppm time weighted average, with a short term exposure limit of 125 ppm. Thus from the above results in circumstances of no ventilation the exposure limit can be exceeded by a factor of 3 to 4, on a time weighted average basis, and a factor of 6 on a peak exposure basis.
Whether such exposure was causative in the effects described is open to debate. With regard to the nervous system effects of white spirit the most relevant papers on human exposure are those by Astrand' and Gamberale.2 In 24 to 35 year old males the effects from exposure to 700 ppm during light exercise corresponded to 1100 ppm when sedentary. Effects on behavioural parameters, such as prolonged reaction time and impaired short term memory were noted after 1100 ppm for 30-40 minutes. No unequivocal symptoms, such as headache, dizziness, and nausea were noted at 100 ppm whilst sedentary, but were noted at 700 ppm during exercise. These symptoms cleared within a few hours.
Comparing these findings to those reported, the man was approximately twice as old as the volunteers and would have been taking light exercise whilst painting. From the measurements we have made he could have absorbed sufficient solvent to cause subjective symptoms and acute memory effects. However these symptoms should have resolved within a few hours, whereas they were still present after 19 hours sleep, a further 6 hours sleep before falling, and a further 5 hours before admission to hospital, giving 30 hours in total. This prolonged period would seem to indicate a much greater exposure, or other factors. Such other factors could include co-exposure to other solvents or drugs, exposure other than inhalation, the fall with the consequent concussion, and the reported alcohol consumption at 30 units a week.
The haematological values described on admission are within the normal range, albeit with slightly low and high lymphocyte, and neutrophil counts respectively. The changes which occurred after 4 days are qualitatively and time-wise consistent with those expected after benzene exposure, namely a reduction in platelets, haemoglobin and neutrophils. However the benzene content of the volatile components is specified to be less than 0.1%, and in practice is considerably below this.
The hepatomegaly reported on admission occurred far more quickly than would have been expected after acute exposure to organic solvents. The presence of hepatic mitotic activity is usually the sequel to overt damage, such as necrosis, and would normally be expected to take longer to develop than the reported 4 days. Liver induction due to solvent exposure would not be expected to result in hyperplasia. The aspartate aminotransferase activity increase is not particularly biologically significant, and may not be specifically associated with the liver. Overall we believe the clinical biochemistry indicates a minimal liver effect.
In general the symptomatology reported is consistent with exposure to solvent, and the experiments which we have carried out show that enough exposure could have been achieved, in circumstances of no ventilation, to cause transient symptoms. However, a variety of factors may have had an influence on the effects described. These include concussion from the fall, drug therapy and particularly alcohol intake being relatively high at the admitted 30 units per week. In addition the time scales are irregular, the nervous system effects being unexpectedly prolonged whilst the gross and microscopic liver effects appeared earlier than would be expected. We believe that it is unlikely that these effects could have been caused by inhalation of solvents from paint exposure alone, although such effects have been reported following ingestion.
Decorative paints are formulated to be safe in normal usage. They all contain volatile components, and as such should be used in circumstances of good ventilation. We therefore support the authors conclusion that the manufacturer's recommendation, that painting must be carried out with good ventilation, should be observed. In 
